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TERESA D. WILLIAMS, MA, AND ROBERT W. HOLDEN, MD P OR MANY INVESTIGATORS in radiology, one of the most include corporations, private foundations, and voluntary frustrating steps of conducting research is the search for health organizations. The disease-specific nature of these funding sources. One study of radiologists found that the organizations often allows them to support innovative ideas three most significant obstacles to performing research were and new areas of research, which for political or structural finding time, overcoming pressures to complete clinical reasons, the federal government cannot fund. 4 Many of the work, and finding research funding. 1 The search for fund funding organizations in the private sector also offer re ing is frequently most intimidating for those initiating their search programs targeted to the new investigator who does research careers. A survey of chairmen of academic radi not have the track record required to receive support from ology departments asked what factor would most increase larger sources. the probability of trainees entering research careers and be Although a public-access database of funding sources coming successful in their research efforts. The most fre
does not yet exist, we have started to develop our own quent recommendation was to improve or increase funding information bank on funding available through the radiol opportunities for radiology researchers. 2 ogy societies and other sponsors. A majority of these fund Some have suggested that a national database of infor ing sources target the "young investigator" in radiology. mation concerning funding opportunities, perhaps devel The use of the word "young" in the award name does not oped and maintained by one of the large radiology societies, necessarily restrict applicants by age, but rather by tenure in would increase awareness of external funding sources for the field or number of years since completing training. In radiologists. 3 This suggestion may become a reality as the this article, we share our collected information regarding Radiological Society of North America (RSNA) has de funding opportunities to provide a starting point for the cided to host an office of radiologic research, a component young investigator in radiology. part of which will be maintaining a registry of private and public funding for investigators (Maynard CD, personal
Methodology and Output communication, 1993).
We contacted more than 40 radiologic societies, as iden Funding from radiologic societies may serve as seed tified in the 1993 American College of Radiology (ACR) money or may be combined with grants from numerous publication, Organizations in Radiology, as well as other other groups that accept applications from radiologists. In agencies with funding opportunities relevant to research in addition to the government, these funding agencies may radiology. We asked each society about the availability of research funding, including paper awards, research grants, Table 1 identifies funding available from the various ra  diology societies, while Table 2 lists programs from gov ernment or private sources such as 0 foundations. Neither table is intended to be inclusive of all funding from each type of source. Rather, these tables present a sampling of the type of funding opportunities that are available for young investigators in radiology. Based on the information received about these awards, we are able to offer some guidelines for application.
Award Programs Offered by Radiology Societies
The diversity of programs listed in Table 1 illustrates the range of efforts made by radiology societies to inspire young investigators to conduct research. Some of the pro fessional radiology societies have acknowledged the lack of research funding for new researchers by offering develop mental internships or establishing seed money for pilot re search. Many subspecialty societies offer research or paper awards, often aimed toward newer or younger members.
Subspecialty radiology societies have been advised to pattern their own funding programs after the models estab lished by the seminal radiologic organizations. 3 Perhaps some of the most well-known and successful funding pro grams for radiologists are sponsored by the RSNA. Through its Research and Education Fund, RSNA offers five types of funding programs, including seed grants, a scholars and fellows program, and funding for medical students. Since 1986, RSNA has awarded more than $4 million for research purposes (Boylan J, personal communication, 1993). More than half of this funding has been allocated as grant awards in the Scholars Program, which supports young faculty by freeing at least 50% of their time for research. Another program, the Annual Scholarship sponsored by the Ameri can Roentgen Ray Society (ARRS), also awards funding to provide young faculty with more time for academic study and research. The ARRS Scholarship awards $120,000 for 1 year toward salary or in other support of the scholar's studies. In return, the ARRS Scholar is expected to devote 100% of his or her time to the program outlined in the nominating proposal and be free of clinical and administra tive responsibilities for this period.
Some funding opportunities offered by radiologic societ ies are designed to enhance specific skills. For example, the winners of the J.T. Rutherford Internship Program receive a 2-week, expense-paid trip to Washington, DC. Organized by the Government Relations Division of ACR, this pro gram educates radiology residents on governmental factors affecting the future of radiology. Another targeted award allows selected radiologists the opportunity to sharpen their writing and editing skills for manuscript preparation. Other awards listed in Table I Other Award Programs
The programs listed in Table 2 represent only a small sample of the sources outside of professional societies that fund research conducted by radiologists. Perhaps the most well-known on the list, and certainly the largest funding source, is the National Institutes of Health (NIH). For in experienced investigators, the NIH encourages applications for its First Independent Support and Transition (FIRST) award. This grant offers funding in the amount of up to $350,000 in direct costs for a period of 5 years and is intended to support an investigator's first independent re search efforts.
Other organizations, such as the American Cancer Soci ety, fund investigators who conduct disease-specific re search. Corporations such as pharmaceutical companies also may have an interest in funding research focused on a particular medical condition. An example is Abbott Labo ratories' Young Investigator's Award, which supports re search involving the screening, diagnosis, or monitoring of cancer. As a joint effort, a corporation may offer a program for young investigators in cooperation with a radiology so ciety. Two examples, which are noted in The GERRAF fellowship program is a unique venture developed as a cooperative partnership among General Electric, the academic radiology community, and scholars to encourage research commitment by young investigators in radiology. This collaboration of industry and academia evolved in recognition of the need to improve the quality of scientific clinical research in radiology. The program em phasizes original research in technology assessment, health and economic outcome methods, and decision analysis. Re cipients of the GERRAF award are supported by 2-year fellowships funded at a rate of $50,000 per year.-This amount is paid through the sponsoring instit~tion and used exclusively for the Fellow's salary. In return, the institution must make available no less than one half of the Fellow's time to pursue the approved research. During the 2-year award period, GE-AUR fellows are expected to complete required training in research and statistical analysis meth 
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ods, with emphasis on biostatistics, experimental design, and epidemiology. Since its inception 2 years ago, ttJe GERRAF program has awarded seven scholarships.
A professional medical society whose membership con sists primarily of physicians or scientists outside radiology may target funding easily encompassed by imaging re search. The American College of Chest Physicians (ACCP) sponsors several research awards for which a radiologist may be eligible. However, applicants should be aware that an organization such as ACCP may require that at least 50% of the funded research be conducted within the realms of the organization's special interests.
Private foundations are often excellent funding sources for radiologists seeking a postdoctoral fellowship award. While these organizations are often specific in their criteria for application, they are sometimes alternative funding av enues for young investigators who are changing specialties or conducting in-depth, devoted research in a targeted area. A supported fellowship year allows the young investigator to more clearly define research directions career goals be fore accepting a faculty position.
Because of increasing basic science research within ra diology, we have also identified funding programs for im aging physicists or engineers conducting research within imaging. Two examples are grants provided by the Inter national Society for Optical Engineers (SPIE) and The Wh itaker Foundation, a private organization supporting re search involving innovative engineering techniques. Radiologists also may be eligible for these awards or may be co-investigators for the research.
Application Guidelines and Program Characteristics
Identifying the best funding source is only one step in the application process. The young investigator in radiology should be very aware of the specific guidelines for the re search award because the application restrictions may affect eligibility. One of the most important pieces of advice we can offer is that program guidelines are always subject to change, especially deadlines or award amounts. A program offered 1 year may be ended the next, or a new award may be created but receive little publicity. Therefore, interested investigators should contact the sponsoring organization for a copy of the most recent guidelines before preparing an application.
Of the program guidelines subject to change, the most critical item for applicants to verify is the award program's deadline. Because deadline dates tend to vary on an annual basis, we have provided only monthly deadlines in Tables 1  and 2 . However, we find that most organizations tend to set deadlines for the Ist or the 15th of the month, and these important dates often fall within the first quarter of the calendar year. Meeting a deadline may satisfy only a pre liminary step in the review process, with award finalists informed of a later date for submitting more materials. Sev-
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eral organizations, especially those with travel or best paper awards, have set their deadlines to coincide with early prep-• arations for an annual meeting. Therefore, an applicant may be asked to submit an abstract 3 to 6 months before the annual meeting at which the award will be granted. For many of the radiology organizations, the annual meeting serves as a forum for presenting awards of all types.
Application for funding programs usually requires not only a formal application form, but also a detailed proposal, budget, and other attachments. These materials will be for mally reviewed by a committee composed of the organiza tion's members, Board of Directors, or peers in the field of study.
Not surprisingly, many of the award programs offered by the radiology societies are open only to members, or in some cases, an applicant may need the nomination of a senior member of the organization. Some organizations re strict the number of applications that may be received from candidates at the same institution or may disallow candi dates already receiving or anticipating funding from another source.
The majority of the programs identified in Tables 1 and 2 support only one award per year. However, because the number of awards may vary from year to year, candidates interested in the level of competition may wish to contact the organization before application. Some research awards are open to radiologists at all levels of experience, thus increasing the number of applicants.
The research or fellowship program's guidelines usually stipulate that funding is to be applied to the investigator's salary and related research project costs. Also, this type of research program may require assurance from the appli cant's institution that the award recipient will be allotted sufficient research time or even be relieved from clinical or other administrative duties. Young investigator research awards or fellowships usually have a duration of one year, with a few offering funding for 2 or more years. In some cases, the award recipient may apply for an extension be yond the initial funding period. The average research or fellowship award identified in Tables 1 and 2 tends to range from $25,000 to $35,000 per year, with some of the smaller organizations offering amounts of $5,000 or less for pilot studies.
Conclusion and Recommendations
As a result of this study, we conclude that a wealth of funding opportunities are available to young investigators in radio-logy. This funding can be found in many forms, in cluding seed grants, scholarships, fellowships, internships, and paper awards.
We believe that the receipt of funding in the early stages of a radiologist's career, including the residency level, helps to establish a solid interest in research. The success of initial research not only encourages the beginning investi Note: Award conditions are subject to change; contact sponsoring organization for most recent application guidelines.
gator, but also provides the experience and data usually required to apply for more significant amounts of funding. Awards granted by the various radiology societies provide other benefits for young investigators: interaction with more experienced researchers, recognition from both peers and potential mentors, and beginning documentation of research expertise. Perhaps some departments of academic radiology are al ready aware of the awards we identified, as well as other grant programs. The opposite scenario also may be true, with a few departments unfamiliar with the majority of the awards we found. We believe that information on funding opportunities for radiologists should not be proprietary or available only to those with the resources or connections currently required to learn about them. Instead, this infor mation should be readily available through the establish ment of a database of funding sources applicable to inves tigators in radiology. The database should include application guidelines for all types of funding sources, in cluding federal and private organizations, and information should be updated regularly allowing investigators prompt access to changes in award guidelines. This database will function best under the administration of a central organi zation that is familiar to all radiologists and can be con tacted easily. Hopefully, the society or sponsoring organ i zation will fmancially support such a database and make it available free of charge to the imaging research community.
We predict two outcomes will be generated by widening' the knowledge base of funding opportunities for radiolo gists. First, the level of competition for these awards will increase, thus heightening the chances that the most inno vative and worthwhile research projects are funded. Sec ond, and perhaps most important, more new investigators in radiology will pursue the early funding that often lays the foundation for future research careers.
